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(57) ABSTRACT

A cause identifying device includes a modifying unit and an
identifying unit. The modifying unit, in a case in which an
inexpedience is detected in an image formed on a print
medium by conducting multiple processes, modifies process-
ing content conducted during the image formation by modi-
fying a processing parameter of a partial process or disabling
apartial process. The identifying unit identifies a cause of the
inexpedience on the basis of information obtained from an
image formed on a print medium by image formation con-
ducted after the processing content is modified.
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CAUSE IDENTIFYING DEVICE, IMAGE
FORMING DEVICE, AND NON-TRANSITORY
COMPUTER-READABLE MEDIUM

CROSS-REFERENCE TO RELATED
APPLICATIONS

This application is based on and claims priority under 35
USC 119 from Japanese Patent Application No. 2013-212882
filed Oct. 10, 2013.

BACKGROUND
Technical Field

The present invention relates to a cause identifying device,
an image forming device, and a non-transitory computer-
readable medium.

SUMMARY

According to an aspect of the invention, there is provided a
cause identifying device that includes a modifying unit and an
identifying unit. The modifying unit, in a case in which an
inexpedience is detected in an image formed on a print
medium by conducting multiple processes, modifies process-
ing content conducted during the image formation by modi-
fying a processing parameter of a partial process or disabling
apartial process. The identifying unit identifies a cause of the
inexpedience on the basis of information obtained from an
image formed on a print medium by image formation con-
ducted after the processing content is modified.

BRIEF DESCRIPTION OF THE DRAWINGS

Exemplary embodiments of the present invention will be
described in detail based on the following figures, wherein:

FIG. 1 is a diagram illustrating a configuration of an image
forming system applying an exemplary embodiment;

FIG. 2 is a flowchart illustrating a flow of a process per-
formed when evaluating the quality of an image;

FIG. 3 is a diagram illustrating color measurement data;

FIG. 4 is a flowchart illustrating another example of a
process performed during image quality evaluation;

FIG. 5 is adiagram illustrating color measurement data and
a target value;

FIG. 6 is a flowchart illustrating another example of a
process performed during image quality evaluation;

FIGS. 7A and 7B are diagrams illustrating an FFT analysis
result obtained by conducting FFT analysis on a scanned
result of a color management chart;

FIGS. 8A and 8B are a flowchart illustrating another
example of a process performed during image quality evalu-
ation;

FIG. 9 is a diagram illustrating color measurement data of
a color management chart in the case of judging that a grada-
tion is not smooth; and

FIG. 10 is a diagram for illustrating details of the cause
identifying process performed in step 407.

DETAILED DESCRIPTION

Hereinafter, exemplary embodiments of the invention will
be described with reference to the attached drawings.

FIG. 1 is a diagram illustrating a configuration of an image
forming system 1 applying an exemplary embodiment.

10

15

20

25

30

40

45

50

55

60

2

As illustrated in FIG. 1, the image forming system 1
according to the present exemplary embodiment is provided
with an image forming device 100 that forms a color image on
a print medium such as a paper sheet according to an electro-
photographic system.

Also provided is an image processing device 200 that per-
forms predetermined image processing on image data trans-
mitted from a personal computer (PC) or the like (not illus-
trated), and then outputs this image data to the image forming
device 100. Furthermore, in the present exemplary embodi-
ment, there is provided a management device 300, made up of
a PC or the like, that manages the image forming device 100
and the image processing device 200. Also provided is a
report display unit 400 connected to the management device
300 via a communication link (public communication link)
10.

Note that the management device 300 may be provided
beside the image forming device 100 and the image process-
ing device 200, but may also be provided at a remote location
distanced from the image forming device 100 and the image
processing device 200, and the image forming device 100 and
the image processing device 200 may be connected to the
management device 300 via the communication link 10.

Additionally, the management device 300 may be built into
the image forming device 100, and be made to function as one
functional unit among multiple functional units included in
the image forming device 100. Likewise, the image process-
ing device 200 also may be built into the image forming
device 100, and be made to function as one functional unit
among multiple functional units included in the image form-
ing device 100.

The image forming device 100 is provided with an image
forming unit 110 that forms an image on a print medium such
as apaper sheet by using an electrophotographic system. In an
electrophotographic system, an image is formed on a paper
sheet using a photoreceptor drum, a charging device, an expo-
sure device, a developing device, an intermediate transfer
body, and the like.

In addition, the image forming device 100 is equipped with
a configuration value storage unit 120 that records a preset
configuration value. The configuration value storage unit 120
stores various configuration values used in image formation,
such as the development potential and a hardware calibration
lookup table (LUT) used for image quality adjustment (de-
tails discussed later). Note that the hardware calibration LUT
is generated on the basis of scanned data obtained by scanning
apatch image created on the intermediate transfer body of the
image forming unit 110.

The image processing device 200 is equipped with a stor-
age unit (not illustrated) made up of a hard disk drive or the
like. Additionally, this storage unit stores a fixed LUT and a
software calibration LUT used for image quality adjustment,
as well as a color conversion profile used when converting
image data into image data in a different color space. Note
that the fixed LUT is an LUT stored in the storage unit at the
time of factory shipment, and is not expected to be updated.
Meanwhile, the software calibration LUT is an updateable
LUT that is updated according to a scanned result of a color
management chart discussed later, or a specialized correction
chart.

Herein, the image processing device 200 processes input
image data using the fixed LUT, software calibration LUT,
and color conversion profile, and outputs the processed image
data to the image forming device 100.

The management device 300 is equipped with an informa-
tion storage unit 310, a diagnostic unit 320, an instruction unit
330, and a report creation unit 340.
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The information storage unit 310 stores information such
as the software calibration LUT and color conversion profile
transmitted from the image processing device 200, as well as
scanned data (color measurement data) of a color manage-
ment chart (details discussed later). The diagnostic unit 320,
on the basis of information stored in the information storage
unit 310, conducts a predetermined diagnostic process (a
process for identifying the cause of an image quality inexpe-
dience). The diagnostic process will be discussed in detail
later.

Also, the instruction unit 330 gives instructions to the
image processing device 200 and the image forming device
100. The report creation unit 340 creates a report on the basis
of'a diagnostic result output from the diagnostic unit 320, and
transmits the report to the report display unit 400. The content
of the report created by the report creation unit 340 is then
displayed on the report display unit 400.

Note that the above functional units included in the man-
agement device 300 may each be realized by the cooperative
action of software and hardware resources. Specifically, pro-
grams such as an operating system, or application software
that executes the specific function of each component in
cooperation with an operating system, are stored in a storage
device such as ROM or a hard disk drive. Additionally, by
having a CPU load these programs from ROM or the like into
a memory device such as RAM, the respective functional
units of the diagnostic unit 320, the instruction unit 330, and
the report creation unit 340 are realized. In addition, the
information storage unit 310 is realized by the memory
device.

Note that a program executed by the CPU may be provided
in a recorded state on a computer-readable recording
medium, such as a magnetic recording medium (such as
magnetic tape or a magnetic disk), an optical recording
medium (such as an optical disc), a magneto-optical record-
ing medium, or semiconductor memory. In addition, such a
program may also be downloaded to the management device
300 using the communication link 10.

Meanwhile, in the present exemplary embodiment, in
order to maintain the quality of images formed on paper
sheets by the image forming device 100, a color management
chart is output by the image forming device 100 at predeter-
mined timings. Subsequently, the color management chart is
scanned, and image quality is evaluated on the basis of the
scanned result and a predetermined target value. Further-
more, in the image forming system 1 according to the present
exemplary embodiment, when the image quality does not
meet a predetermined quality (when an inexpedience is
detected in the image), the cause of the lowered image quality
is identified.

Note that the image data acting as the basis of the color
management chart (hereinafter designated as the “chart
image data” in some cases) is first processed by the image
processing device 200, and then supplied to the image form-
ing device 100.

Described more fully, the chart image data is supplied from
the instruction unit 330 of the management device 300 to the
image processing device 200, and then the image processing
device 200 uses the fixed LUT, software calibration LUT, and
color conversion profile to process this chart image data.
Subsequently, the processed chart image data is output to the
image forming device 100, and a color management chart is
formed on a paper sheet on the basis of the processed chart
image data.

FIG. 2 is a flowchart illustrating a flow of a process per-
formed when evaluating the quality of an image.
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In this process, first, a color management chart on which
multiple patches (rectangular images) of mutually different
image densities are formed (see FIG. 1) is output by the image
forming device 100 (step 101). Subsequently, a user is
instructed, via a user interface (UI) such as a monitor (not
illustrated) provided in the image forming device 100 or the
like, to perform color measurement on each patch on the color
management chart (step 102). Note that an image scanning
unit may also be provided internally to the image forming
device 100, and by using this image scanning unit, the patches
on the color management chart may be automatically
scanned.

Next, the diagnostic unit 320 of the management device
300 evaluates gradation on the basis of the color measurement
data obtained from the color measurement by the user (step
103), and judges whether or not the gradation is smooth (step
104). Specifically, the diagnostic unit 320 checks the amount
of change in image density between respective patches, and
judges whether or not the amount of change is within a pre-
determined range, for example.

Described in further detail, in the present exemplary
embodiment, when forming a color management chart on a
paper sheet, multiple patches are arranged in a line, for
example, with the image density of each patch gradually
changed going in the downstream direction of the line of
patches, thus forming a gradation image on the color man-
agement chart. Subsequently, in the processing of step 103
and step 104, the diagnostic unit 320 checks the amount of
change in image density between adjacent patches, and
judges whether or not the amount of change is within a pre-
determined range, for example.

Subsequently, in step 104, the process ends in the case of
judging that the gradation is smooth. On the other hand, the
process proceeds to step 105 in the case of judging that the
gradation is not smooth. Herein, FIG. 3 (a diagram illustrating
color measurement data) illustrates color measurement data
of a color management chart in the case of judging that the
gradation is not smooth. In the case of judging that the gra-
dation is not smooth, the output value (measured value) in the
color measurement data changes suddenly (a tone jump
occurs), as indicated by the sign 3A.

The processing in step 105 and thereafter will now be
described.

Inthe processing of step 105, the color conversion profile is
first turned off (color conversion using the color conversion
profile is configured to not be conducted), and another color
management chart is output. Note that turning off the color
conversion profile is realized by transmitting an instruction
signal for turning off the color conversion profile from the
instruction unit 330 of the management device 300 (an
example of a cause identitying device) to the image process-
ing device 200, such that the image processing device 200 sets
the color conversion profile to off.

Subsequently, the user is instructed via the Ul to measure
the color of each patch on the color management chart, simi-
larly to the above step 102 (step 106). After that, the diagnos-
tic unit 320 again judges whether or not the gradation is
smooth (step 107).

Then, in step 107, in the case of judging that the gradation
is smooth, the diagnostic unit 320 judges that the cause is in
the color conversion profile. Subsequently, the instruction
unit 330 outputs an instruction to recreate the color conver-
sion profile (step 108). In other words, in step 108, the diag-
nostic unit 320 that functions as an identifying unit identifies
the color conversion profile as the cause of the tone jump. In
this case, the instruction unit 330 outputs an instruction to
create the color conversion profile.
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As aresult, the color conversion profile is recreated. On the
other hand, in step 107, in the case of judging that the grada-
tion is not smooth, the diagnostic unit 320 judges that the
cause is not the color conversion profile. In this case, the
instruction unit 330 outputs a warning about a tone inexpe-
dience (step 109). Note that in the present exemplary embodi-
ment, when the processing in step 109 is conducted, the
process illustrated in FIGS. 8A and 8B (discussed later) is
subsequently conducted.

Another process example will be described.

FIG. 4 is a flowchart illustrating another example of a
process performed during image quality evaluation.

In this example, similarly to the above, first, the image
forming device 100 outputs a color management chart, on
which are formed multiple patches whose image densities are
mutually different and also vary by a fixed proportion pro-
ceeding in the downstream direction of the line of patches
(step 201).

Subsequently, similarly to the above, the user is instructed
via the Ul to measure the color of each patch on the color
management chart (step 202), and color measurement data
(color measurement values) are obtained. After that, the diag-
nostic unit 320 computes the color difference from a target
value (step 203). Specifically, as illustrated in FIG. 5 (a dia-
gram illustrating color measurement data and a target value),
the difference between a predetermined target value and the
color measurement data (measured values) is computed.

Subsequently, in the present exemplary embodiment, the
diagnostic unit 320 judges whether or not the color difference
computed in step 203 is within a predetermined, prescribed
range (step 204). If the color difference is within the pre-
scribed range, there is no particular in expedience, and thus
the process ends. On the other hand, if the color difference is
not within the prescribed range, the software calibration LUT
stored in the image processing device 200 is transferred to the
management device 300 (step 205).

Subsequently, in the management device 300, the diagnos-
tic unit 320 updates the software calibration LUT to a new
software calibration LUT (step 206). Note that this update is
conducted so as to decrease the above color difference
between the color measurement data and the target value.
After the software calibration LUT is updated, the updated
software calibration LUT is transmitted to the image process-
ing device 200 via the instruction unit 330, and the new
software calibration LUT is stored in the image processing
device 200.

Subsequently, in the present exemplary embodiment, a
color management chart is output again with the use of the
new software calibration LUT (step 207). In other words, the
color management chart is output again under processing
conditions that differ from the processing conditions that
were in place when the first color management chart (the
color management chart output in step 201) was output.

Subsequently, similarly to the above, the user is instructed
to measure the color of each patch on the color management
chart again (step 208). Next, the diagnostic unit 320 computes
the color difference from the target value, similarly to step
203 (step 209). After that, the diagnostic unit 320 judges
whether or not the color difference computed in step 209 is
within a predetermined, prescribed range, similarly to the
above step 204 (step 210). In the case of judging in step 210
that the color difference is within the prescribed range, the
process ends.

On the other hand, in the case of judging in step 210 that the
color difference computed in step 209 is outside the prede-
termined, prescribed range, a judgment result indicating that
the color difference is outside the prescribed range is trans-
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6

mitted from the instruction unit 330 to the image forming
device 100 or the like, and an error is then displayed via a Ul
or the like provided in the image forming device 100 or the
like (step 211).

Also, in this case, the pre-update software calibration LUT
(the software calibration LUT from before the update con-
ducted in step 206) is transmitted from the instruction unit
330 to the image processing device 200, and in the image
processing device 200, a process that reverts the updated
software calibration LUT to the pre-update software calibra-
tion LUT (the original software calibration LUT) is con-
ducted (step 212).

At this point, the software calibration LUT is updated so as
to decrease the color difference between the target value and
the color measurement data, as described earlier. For this
reason, if the color difference is still outside the prescribed
range even after updating the software calibration LUT (a
judgment of NO in step 210), the cause is less likely to be the
software calibration LUT, and there is an increased likelihood
of another factor being the cause. For example, there is an
increased likelihood that a factor such as sudden color varia-
tion in the image forming unit 110 or a mistake when mea-
suring color on the color management chart is the cause.

For this reason, in the present exemplary embodiment, in
the case in which the color difference is still outside the
prescribed range even after using the updated software cali-
bration LUT, the software calibration LUT is not treated as
the cause, an error is displayed, and in addition, the updated
software calibration LUT is reverted back to the pre-update
software calibration LUT.

Yet another process example will be described.

FIG. 6 is a flowchart illustrating another example of a
process performed during image quality evaluation.

In this process, similarly to the above, first, the image
forming device 100 outputs a color management chart on
which multiple patches are formed (step 301). Subsequently,
similarly to the above, the user is instructed via the Ul to
measure the color of each patch on the color management
chart (step 302), and color measurement data (color measure-
ment values) are acquired.

After that, in this process, the diagnostic unit 320 evaluates
banding (step 303), and if banding has occurred, judges
whether or not the banding level meets a predetermined stan-
dard (step 304). In the case of judging that the banding level
does meet the predetermined standard, the process ends. Note
that banding refers to an unevenness (uneven density) occur-
ring at fixed intervals on an image.

On the other hand, in the case of judging in step 304 that the
banding level does not meet the predetermined standard, the
process proceeds to step 305. Herein, FIG. 7A illustrates an
FFT analysis result obtained by conducting FFT analysis on a
scanned result of a color management chart (color measure-
ment result). In the present exemplary embodiment, the judg-
ment of whether or not the banding level meets the predeter-
mined standard is made on the basis of this FFT analysis
result.

Specifically, as illustrated in FIG. 7A, in the case in which
some of the output values obtained from the FFT analysis
result exceed a predetermined threshold value, the banding
level is judged to not meet the predetermined standard,
whereas in the case in which the output values obtained from
the FFT analysis result do not exceed the predetermined
threshold value, the banding level is judged to meet the pre-
determined standard.

The processing in step 305 and thereafter will now be
described.
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In the processing of step 305, a process is conducted to
modify the frequency of the alternating current component
(AC component) of the voltage applied to the photoreceptor
drum by the charging device. In other words, in step 305, first,
the instruction unit 330 that functions as a modifying unit
instructs the image forming device 100 to modify the fre-
quency of the AC component of the voltage. In response, the
image forming device 100 modifies the frequency of the AC
component of the voltage.

Additionally, in the present exemplary embodiment, after
the processing in step 305, a color management chart is output
again (step 306), and subsequently, the user is instructed via
the UT to measure the color of each patch on the color man-
agement chart (step 307). After that, the banding evaluation is
conducted again (step 308). Specifically, the FFT analysis
described earlier is conducted.

Subsequently, in the present exemplary embodiment, the
diagnostic unit 320, on the basis of the FFT analysis result,
judges whether or not the cause of the banding is in the
exposure device installed in the image forming device 100
(step 309). Described more specifically, in the present exem-
plary embodiment, installed inside the image forming device
100 is an exposure device that uses a rotating polygon mirror
to radiate light and expose a photoreceptor drum whose sur-
face has been uniformly charged by the charging device. A
judgment is made on whether or not the cause of the banding
is in this exposure device.

To describe in further detail with reference to FIGS. 7A and
7B, in the case in which the cause is not in the exposure device
but instead in the charging device, if the frequency of the AC
component of the voltage is modified as above, the position of
the peak in the output values obtained from the FFT analysis
result (the position in the horizontal direction of the drawings)
varies according to the modification. In such a case, it is
judged that the cause of the banding is in the charging device,
and not in the exposure device. On the other hand, if the
position of the peak in the output values does not vary even if
the frequency of the AC component of the voltage is modified,
it is judged that the cause is in the exposure device.

At this point, the exposure period when the exposure
device conducts exposure may sometimes be close to the
frequency of the AC component of the voltage. In this case,
the position of the above peak produced due to the exposure
device may overlap the position of the above peak produced
due to the charging device, and appear as a single peak. In
such a case, distinguishing whether the cause of the banding
is in the exposure device or the charging device becomes
difficult. If a process to modify the frequency of the AC
component of the voltage is conducted as in the present exem-
plary embodiment, the cause of the banding may be identified
even under such conditions.

Note that although the case of modifying the frequency of
the AC component of the voltage is described as an example
in the process illustrated in FIGS. 6, 7A, and 7B, the ampli-
tude (magnitude) of the AC component of the voltage may
also be modified. In this case, the cause may be judged to be
in the exposure device in the case in which the peak output
value does not vary, and the cause may be judged to be in the
charging device in the case in which the peak output value
does vary. Also, although the case of identifying the cause of
an image quality inexpedience by modifying an operating
parameter of a partial mechanism (the charging device) from
among multiple mechanisms constituting the image forming
unit 110 is described as an example in the process illustrated
in FIGS. 6, 7A, and 7B, the cause of an image quality inex-
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pedience may be identified by not only modifying an operat-
ing parameter, but also by suspending operation of the partial
mechanism.

Next, the processing in step 310 and thereafter will be
described.

In the case of judging in step 309 that the cause is in the
exposure device, the processing in step 310 is executed. In
step 310, an engineer is instructed to replace the exposure
device. More specifically, the report creation unit 340 and the
report display unit 400 are used to instruct the engineer to
replace the exposure device.

On the other hand, in the case of not judging in step 309 that
the cause is in the exposure device, the processing in step 311
is executed. In step 311, an engineer is instructed to replace
the photoreceptor unit. The charging device is also built into
the photoreceptor unit, and thus if the photoreceptor unit is
replaced, the charging device is also replaced.

Yet another process example will be described.

FIGS. 8A and 8B are a flowchart illustrating another
example of a process performed during image quality evalu-
ation.

In this process, similarly to the above, first, the image
forming device 100 outputs a color management chart on
which multiple patches are formed (step 401). Note that in the
present exemplary embodiment, the color conversion profile
is first turned off (image processing using the color conver-
sion profile is configured to not be conducted), and a color
management chart is output.

As aresult, a solid-color color management chart may be
generated more reliably. For example, even in the case of
attempting to output a color management chart for a single
color (a solid color, such as 100% cyan), if the color conver-
sion profile is in an ON state, the color-converted image data
may contain color components with two or more colors, and
a single color (solid color) color management chart may not
be generated. If the color conversion profile is turned off as in
the present exemplary embodiment, a color management
chart for a single color may be generated more reliably.

After that, in this process, similarly to the above, the user is
instructed via the UI to measure the color of each patch on the
color management chart (step 402), and color measurement
data (color measurement values) are acquired. Next, similarly
to the above, the diagnostic unit 320 evaluates the gradation
on the basis of the color measurement data acquired in step
402 (step 403), and judges whether or not the gradation is
smooth (step 404).

Subsequently, in step 404, the diagnostic unit 320 ends the
process in the case of judging that the gradation is smooth. On
the other hand, the process proceeds to step 405 in the case of
judging that the gradation is not smooth. Herein, FIG. 9
illustrates color measurement data of a color management
chart in the case of judging that the gradation is not smooth.
Similarly to the above, in the case of judging that the grada-
tion is not smooth, the output value in the color measurement
data changes suddenly (a tone jump occurs), as indicated by
the sign 9A.

At this point, two color management charts are output in
step 405. Specifically, one color management chart is output
in a state in which the software calibration LUT is off and the
hardware calibration LUT is on (hereinafter, this color man-
agement chart may be designated the “first color management
chart”). In other words, the first color management chart is
output after modifying the content of the process so as to turn
off first image processing from between first image process-
ing that is conducted using the software calibration LUT, and
second image processing that is conducted using the hard-
ware calibration LUT.
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Also, one color management chart is output in a state in
which the software calibration LUT is on and the hardware
calibration LUT is off (hereinafter, this color management
chart may be designated the “second color management
chart”). In other words, the second color management chart is
output after modifying the content the process so as to turn off
second image processing from between first image process-
ing that is conducted using the software calibration LUT, and
second image processing that is conducted using the hard-
ware calibration LUT.

After that, the user is instructed to measure the color of
each patch on the color management charts (step 406). As a
result, color measurement values obtained by measuring
color on the first color management chart (hereinafter desig-
nated the “first color measurement data” in some cases), and
color measurement values obtained by measuring color on the
second color management chart (hereinafter designated the
“second color measurement data” in some cases) are
acquired.

Subsequently, the first color measurement data and the
second color measurement data is used to identify the cause
why the gradation is not smooth (step 407). Specifically, in
step 407, the cause is judged to be the software calibration
LUT, the hardware calibration LUT, or both the software
calibration LUT and the hardware calibration LUT.

FIG. 10 is a diagram for illustrating details of the cause
identifying process performed in step 407.

At this point, in the present exemplary embodiment, as
described earlier, color measurement is conducted on the first
color management chart that was output in a state in which the
software calibration LUT is off and the hardware calibration
LUT is on, and first color measurement data is acquired. Also,
color measurement is conducted on the second color manage-
ment chart that was output in a state in which the software
calibration LUT is on and the hardware calibration LUT is
off, and second color measurement data is acquired.

Subsequently, in step 407, the diagnostic unit 320 addition-
ally analyzes the first color measurement data, and judges
whether or not a tone jump exists in the first color measure-
ment data (the first color management chart). In addition, the
diagnostic unit 320 analyzes the second color measurement
data, and judges whether or not a tone jump exists in the
second color measurement data (the second color manage-
ment chart).

In the present exemplary embodiment, in the case in which,
as indicated by “Result 1" in FIG. 10, it is judged that a tone
jump is not produced in the first color management chart (the
color management chart that was output with the hardware
calibration LUT turned on), while it is also judged that a tone
jump is produced in the second color management chart (the
color management chart that was output with the software
calibration LUT turned on), the cause of the tone jump is
judged to be in the software calibration LUT.

Also, as indicated by “Result 2” in FIG. 10, in the case in
which it is judged that a tone jump is produced in the first
color management chart while it is also judged that a tone
jump is not produced in the second color management chart,
the cause of the tone jump is judged to be in the hardware
calibration LUT.

Furthermore, as indicated by “Result 3” in FIG. 10, in the
case in which it is judged that a tone jump is not produced in
the first color management chart while it is also judged that a
tone jump is likewise not produced in the second color man-
agement chart, the cause of the tone jump is judged to be in
both the software calibration LUT and the hardware calibra-
tion LUT.
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At this point, if the software calibration LUT and the hard-
ware calibration LUT are each turned on alone, only small
jumps (tone jumps that do not reach the level of being
detected as an inexpedience) may be produced, whereas ifthe
software calibration LUT and the hardware calibration LUT
are both turned on, a tone jump at the level of being detected
as an inexpedience may be produced.

In other words, in some cases a small tone jump produced
because of the software calibration LUT and a small tone
jump produced because of the hardware calibration LUT may
combined (interfere) and produce a tone jump at the level of
being detected as an inexpedience. With the process
described in FIGS. 8A to 10, the cause of a tone jump pro-
duced by such combining is also grasped.

Returning to FIGS. 8A and 8B, the processing in step 408
and thereafter will be described.

In the processing of step 408, the diagnostic unit 320
judges whether or not the cause of the non-smooth gradation
is in the software calibration LUT only. Subsequently, in the
case of judging that the cause is in the software calibration
LUT only (the case of judging “Result 1” in the above step
407), an instruction to recreate the software calibration LUT
is sent (step 409), and the process ends. As a result, the
software calibration LUT is updated to a new software cali-
bration LUT.

On the other hand, in the case of not judging in step 408 that
the cause of the non-smooth gradation is in the software
calibration LUT only, the diagnostic unit 320 judges whether
or not the cause of the non-smooth gradation is in the hard-
ware calibration LUT only (step 410). Subsequently, in step
410, in the case of judging that the cause is in the hardware
calibration LUT (the case of judging “Result 2” in the above
step 407), an error indicating that a malfunction has occurred
in the image forming unit 110 is displayed via the Ul provided
in the image forming device 100 or the like (step 411), and the
process ends.

On the other hand, in the case of not judging in step 410 that
the cause is in the hardware calibration LUT only, or in other
words, in the case in which the cause is in both the software
calibration LUT and the hardware calibration LUT (the case
of judging “Result 3” in the above step 407), the instruction
unit 330 outputs an instruction to recreate the software cali-
bration LUT (step 412). After that, the time at which the series
of processing from step 401 to step 412 was conducted (the
time at which the combined tone jump described above was
produced) is stored in the information storage unit 310 (step
413), and the process ends.

Note that the reason for recreating the software calibration
LUT only (the reason for conducting step 412 only and not
recreating the hardware calibration LUT) even though the
cause is in both the software calibration LUT and the hard-
ware calibration LUT is that while the software calibration
LUT may be recreated by software processing, recreating the
hardware calibration LUT may include making hardware
adjustments. Consequently, a process to recreate the software
calibration LUT only may be conducted easily.

In other words, in the case in which the hardware calibra-
tion LUT is the cause of'a tone jump, part of the hardware may
be malfunctioning, and if a hardware calibration LUT is sim-
ply reacquired, the cause of the tone jump may still remain.
For this reason, in the present exemplary embodiment, when
the cause is in both the software calibration LUT and the
hardware calibration LUT, only the software calibration LUT
is recreated, as described above. Note that this same reason-
ing is why in step 411, the hardware calibration LUT is not
recreated and only an error is displayed.
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Note that in the example illustrated in FIGS. 8A to 10,
when searching for the cause of an image quality inexpedi-
ence (the cause of a tone jump), the software calibration LUT
and the hardware calibration LUT are turned on/off. In other
words, one process and another process included in multiple
processes are respectively turned on or off. However, the
configuration is not limited to such on/off operation, and the
cause of an inexpedience as above that is produced by a
combination of factors may also be identified by varying
processing parameters of the individual processes on a per-
process basis.

For example, even in the example illustrated in FIGS. 7A
and 7B, a combination of factors may cause an image quality
inexpedience (banding) that exceeds an acceptable level. Spe-
cifically, for each of an image quality inexpedience (banding)
produced only by a charging process by the charging device
and an image quality inexpedience (banding) produced only
by an exposure process by the exposure device, the level of
banding may be low, but when both are combined, a high level
of banding may be produced.

In such cases, for example, the case in which the level of
banding decreases (the banding is no longer detected) when
the voltage applied during the charging process is decreased,
or in the case in which the level of banding decreases (the
banding is no longer detected) when the exposure energy
during the exposure process is decreased, it becomes possible
to judge that the cause of the banding is in both the charging
process and the exposure process.

The foregoing thus describes processes according to the
present exemplary embodiment. In the present exemplary
embodiment, by modifying a processing parameter of a par-
tial process included in multiple processes conducted when
forming an image, or by disabling the partial process, the
cause of an inexpedience produced in an image formed by the
image forming device 100 is identified.

Specifically, the cause of an inexpedience is identified by
turning off the color conversion profile to disable color con-
version, by modifying the frequency of the AC component of
the voltage applied during charging, or by turning the soft-
ware calibration LUT and the hardware calibration LUT
on/off. However, the specific processes described in the fore-
going, such as turning off the color conversion profile, are
merely one example, and even for a process other than the
processes described in the foregoing, a cause that produces an
inexpedience may become identifiable by turning that pro-
cess on/off or varying a processing parameter thereof.

In addition, the process described in the foregoing that
modifies a processing parameter of a partial process or dis-
ables a partial process also includes the case of performing the
process by simulation. In other words, the above process that
disables (turns off) a partial process or modifies the content of
the partial process may be performed by simulation, and not
actually carried out.

The foregoing description of the exemplary embodiments
of'the present invention has been provided for the purposes of
illustration and description. It is not intended to be exhaustive
or to limit the invention to the precise forms disclosed. Obvi-
ously, many modifications and variations will be apparent to
practitioners skilled in the art. The embodiments were chosen
and described in order to best explain the principles of the
invention and its practical applications, thereby enabling oth-
ers skilled in the art to understand the invention for various
embodiments and with the various modifications as are suited
to the particular use contemplated. It is intended that the
scope of the invention be defined by the following claims and
their equivalents.
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What is claimed is:

1. A cause identifying device comprising:

a modifying unit that, in a case in which an inexpedience is
detected in an image formed on a print medium by
conducting a plurality of processes, conducts a first
modification of processing content that modifies only a
processing parameter of a first process or disables only
the first process from among a first process and a second
process included in the plurality of processes conducted
during image formation, and a second modification of
procesing content that modifies only a processing
parameter of the second process or disables only the
second process; and

an identifying unit that, in a case in which an inexpedience
is detected in an image formed on the print medium by
an image formation conducted after the first modifica-
tion is conducted, and in addition, an inexpedience is not
detected in an image formed on the print medium by
image formation that is conducted after the second
modification is conducted, identifies a cause of the inex-
pedience as only in the first process.

2. The cause identifying device according to claim 1,

wherein

in a case in which the inexpedience is detected, the modi-
fying unit modifies a processing parameter of partial
image processing or disables partial image processing
included in a plurality of image processing applied to
image data acting as the basis of the image.

3. The cause identifying device according to claim 1,

wherein

in a case in which the inexpedience is detected, the modi-
fying unit modifies an operating parameter of a partial
mechanism or suspends operation of the partial mecha-
nism from among a plurality of mechanisms constituting
an image forming unit that forms an image on a print
medium.

4. The cause identifying device according to claim 1,
wherein the modifying unit modifies a frequency of an alter-
nating current of an alternating current component of a volt-
age applied to a photoreceptor drum by a charging device to
determine whether the inexpedience is caused by the photo-
receptor drum or the charging device.

5. The cause identifying device according to claim 1,
wherein the identifying unit determines the cause of the inex-
pedience to be image processing performed using one of a
software calibration look-up table or a hardware calibration
look-up table based on analyzing color management charts,
such that the software calibration look-up table or the hard-
ware calibration look-up table is selectively controlled based
on the cause of the inexpedience.

6. A cause identifying device comprising:

a modifying unit that, in a case in which an inexpedience is
detected in an image formed on a print medium by
conducting a plurality of processes, conducts a first
modification of processing content that modifies only a
processing parameter of a first process or disables the
first process from among a first process and a second
process included in the plurality of processes conducted
during image formation, and a second modification of
processing content that modifies only a processing
parameter of the second process or disables the second
process, and

an identifying unit that, in a case in which an inexpedience
is not detected in an image formed on a print medium by
image formation conducted after the first modification is
conducted, and in addition, an inexpedience is not
detected in an image formed on a print medium by image
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formation conducted after the second modification is
conducted, identifies a cause of the expedience as the
identifying unit judges that the cause is in both the first
process and the second process.

7. An image forming device comprising:
an image forming unit that forms an image on a print

medium by conducting a plurality of processes that
include image processing;

amodifying unit that, in a case in which an inexpedience is

detected in an image formed on a print medium by
conducting a plurality of processes, conducts a first
modification of processing content that modifies only a
processing parameter of a first process or disables only
the first process from among a first process and a second
process included in the plurality of processes conducted
during image formation, and a second modification of
processing content that modifies only a processing
parameter of the second process or disables only the
second process; and

an identifying unit that, in a case in which an inexpedience

is detected in an image formed on the print medium by
an image formation conducted after the first modifica-
tion is conducted, and in addition, an inexpedience is not
detected in an image formed on the print medium by
image formation that is conducted after the second

14

modification is conducted, identifies a cause of the inex-
pedience as only in the first process.

8. A non-transitory computer readable medium storing a
program causing a computer to execute a process for identi-

5 fying a cause, the process comprising:
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modifying, in a case in which an inexpedience is detected

in an image formed on a print medium by conducting a
plurality of processes, by performing a first modification
of processing content that modifies only a processing
parameter of a first process or disables only the first
process from among a first process and a second process
included in the plurality of processes conducted during
image formation, and by performing a second modifica-
tion of processing content that modifies only a process-
ing parameter of the second process or disables only the
second process; and

identifying, in a case in which an inexpedience is detected

in an image formed on the print medium by an image
formation conducted after the first modification is con-
ducted, and in addition, an inexpedience is not detected
in an image formed on the print medium by image for-
mation that is conducted after the second modification is
conducted, a cause of the inexpedience as only in the
first process.



